Institute of Technology (MIT) in Cambridge, to found United Technology for Kids, a nonprofit group established to provide students in Peru with exposure to science, technology, engineering and mathematics (STEM). For the past three years, students from the group have travelled to Peru to introduce younger students to these disciplines.
Dozens of organizations around the world are delivering STEM education to people in developing countries, often at the behest of, and with financial support from, those countries' governments, which see training in science and engineering as a way to bolster the economy. International institutions such as the World Bank and the United Nations Educational, Scientific and Cultural Organization (UNESCO) extol both the economic and the human-rights benefits of teaching STEM subjects to more people. And multinational corporations, eager to have a skilled local workforce where they would like to locate, are supporting such efforts. The challenges of introducing STEM education vary from country to country, but common problems include a lack of resources, resistance to changing the curriculum, and social inequality, especially for girls and young women.
United Technology for Kids has sent 32 university students from the United States, many of whom have a Latin American background, to spend three weeks teaching schoolchildren in Peru the basics of topics such as electronics, robotics and biotechnology in after-school programmes. When the US students return home, local university students continue to run workshops for the next five months. The children work on projects connected to what they are learning at school. One group, at a school in an arid part of the Andes, built a drip-irrigation system to create a green area where kindergarten-aged children can play. Another used a 3D printer to create an affordable prosthesis for children missing a hand who need replacements as they grow. "We try to get the students thinking about things they can do to solve a problem that Peru has, " Huerta-Mercado says.
So far, the scheme has reached about 1,000 students at 20 schools in Peru, as well as students in Medellín, Colombia. After taking part, 96% of the children said their interest in engineering had increased, and 26% said they had changed their career preference to a job in a STEM field.
TAKING ACTION
The programme fits the approach, generally championed by proponents of STEM education, of 'active learning' , in which students learn a concept by making use of it, rather than by reading about it in a textbook. It asks them to identify problems and to work out a possible solution. At first, that was a tough sell to students who were accustomed to being told
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Science education is helping to strengthen the future prospects of developing countries.
United Technology for Kids sends science students at US universities to Peru to help local schoolchildren to develop their practical skills.
KATHERINE GOICOCHEA what they needed to know. "In Peru, students are not used to doing things on their own, " says Huerta-Mercado. They wanted step-by-step instructions on how to do everything. This is a common problem found in many countries that cling to a textbook-centric, exam-evaluated model of education. "They just wait as empty containers to be filled, " says Alan West, a STEM consultant and former chemistry teacher. West's company, Exscitec, based in Petersfield, UK, is developing a STEM curriculum for the Ministry of Education and Training in Vietnam, where the problem is entrenched. Teachers in the country, where every school is on the same page of the same textbook on any given day, feel that they must stick to the rules or face losing respect and authority. They are not comfortable with the free-form approach that is common in modern STEM education.
West invited some teachers from Vietnam to visit UK schools to see how they had embedded STEM subjects in their curriculum. Three of the schools did not even issue textbooks, although they were available from the library. "That was quite a revelation for them, " West says.
West is currently training teachers at schools around Hanoi. Local teachers and school administrators felt they lacked the authority to change the way in which students were taught, so the ministry issued orders that let them alter the curriculum. The idea is not only to show teachers how to incorporate STEM learning into their own classrooms, but also to train enough of them so that they can go on to train others.
The emphasis on rote learning in developing countries might seem old-fashioned, but some of it is down to necessity, argues Fanuel Muindi, who founded the US STEM Advocacy Institute in Cambridge, a think tank that promotes STEM education. Hands-on learning is hard to do in a setting in which you lack resources, Muindi says. "Teachers are forced to say, 'OK, we're going to learn from the book'." Access to resources is also a problem in Africa, he adds. Countries such as Kenya, Nigeria and South Africa do well with STEM education, but lower-income nations have a harder time.
In nations with high rates of poverty and poor infrastructure, providing a basic education can be a struggle. It is hard to worry about adding STEM subjects to the curriculum when "people can't even get to the classroom", Muindi says.
LOCAL FLAVOUR
Those who hope to expand STEM education in developing countries tend to use ideas and teaching tools from higher-income nations but must adapt them to the needs of the local community. "Whatever STEM education is happening needs to happen in a local context and not copy what's outside, " says Connie Chow, a biologist who founded The Exploratory in Boston, Massachusetts, an organization that has trained about 700 STEM teachers in Accra. She helps teachers to develop course units that focus on matters of interest in Ghana, such as agriculture and malaria.
Local context can extend to language. Some schools in Vietnam teach in both English and Vietnamese, West says, and he has visited schools in Malaysia and Cambodia at which the teaching is done in English. In Ghana, where the official language is English and tests are given in English, the level of fluency varies and there are hundreds of dialects, Chow says. Most instruction in Peru is in Spanish, says Huerta-Mercado, but some students in rural areas speak the indigenous language Quechua.
Michel DeGraff, a linguist at MIT who directs the MIT-Haiti Initiative, says that students learn best in the language with which they are most comfortable. "How can you expect a child, or any student for that matter, to become fluent in science or math if the language used to teach it is one the student doesn't understand?" he asks.
DeGraff is from Haiti, where schools teach in French. However, most Haitians, including many teachers, are poor at French, preferring to speak in Haitian Creole (Kreyòl). DeGraff runs a project that introduces Haitian teachers and students to STEM subjects by using instructional tools such as PhETs -game-like computer simulations developed at the University of Colorado Boulder, that are designed to teach concepts from science and maths. When PhETs and other resources are translated into Kreyòl, students take to them more quickly, DeGraff says. "The students get more animated. They ask more questions. They are smarter. "
One hurdle the project faced was finding words in Kreyòl for certain scientific concepts. DeGraff and his colleagues often adapted terms from French or English, but sometimes they repurposed existing words. To translate the word 'torque' , for instance, they used the Kreyòl word tòday, which is the motion of wringing out a wet cloth.
In 2015, the government of Haiti announced a policy to educate students using Kreyòl, but DeGraff says it often fails to follow through on such promises. In other countries, teaching tools are available in a variety of languages. Some PhET modules have been translated into languages such as Afrikaans and Welsh.
GENDER EQUITY
A major focus for people helping to improve STEM education in developing countries is making sure that it reaches girls as well as boys. A 2017 report 1 by UNESCO found that, worldwide, only 35% of students enrolled in STEM courses in higher education are female, and only 28% of researchers are women.
"For sustainable development, we need more scientists and more woman scientists, " says Alessandro Bello, a social scientist who leads UNESCO's STEM and Gender Advancement project in Paris. "All the important jobs are going to be related to STEM." Having enough people to fill those jobs will require women to be educated in STEM subjects. It is also a matter of human rights, he suggests: being educated in such subjects gives women access to the income and status that flows from jobs in STEM fields.
Addressing 4 by Microsoft of more than 11,000 girls and women in 12 European countries found that 41% of girls who had such role models, whether real or fictional, were interested in STEM subjects, compared with only 26% of girls who lacked such role models.
The emphasis on STEM education by governments in developing countries comes from the idea that creating a workforce with technical skills will make such countries more attractive to multinational corporations looking for places to locate offices and factories.
Companies from Japan, South Korea and Singapore are now investing heavily in Vietnam. Chow's group receives funding not only from Ghanabased companies, but also from the High Commission of Australia because Australia is involved in mining in West Africa. Multinational corporations "want to use STEM education as a way of growing local talent", says West.
The aim of STEM education should be wider than encouraging more students to become scientists, Muindi suggests. It teaches students to think more systematically, he says, which helps them to analyse problems and find solutions. This skill is equally applicable to careers in business or politics. "My goal is not for people to become scientists, " he says. "I see understanding science as a gateway to success. " ■ Neil Savage is a science writer in Lowell, Massachusetts.
